Local hemodynamic changes in hypertension: insights for therapeutic preservation of target organs.
As a result of antihypertensive therapy, there has been a remarkable decrease in morbidity and mortality from such cardiovascular endpoints as stroke, coronary heart disease, and major hypertensive emergencies. In contrast, there has been no relenting in the increasing prevalence of cardiac failure and end-stage renal disease (ESRD) associated with hypertensive cardiovascular disease. Recent experience in our laboratories that involved the natural development of the cardiac and renal hemodynamic alterations in spontaneously hypertensive rats demonstrated that the natural history and pathophysiological lesions associated with cardiac failure and ESRD may be vastly different from the heretofore more pressure-dependent brain and other cardiac endpoints reported in earlier years. These initial antihypertensive agents (eg, diuretics, beta-adrenergic receptor inhibitors) had minimal anti-ischemic and antifibrotic effects on heart and kidney and did not exert the cardiac and nephroprotective hemodynamic effects of the newer classes of agents. The cardiac and renal endpoints resulting in organ failure today are more related to ischemia, intraorgan fibrosis, and aging. Our experimental studies summarized herein strongly suggest that the newer classes of antihypertensive drugs (ie, ACE inhibitors, angiotensin II type 1 receptor antagonists, certain calcium antagonists, and perhaps L-arginine) may reverse these pathophysiological lesions through improving blood flow and flow reserve, their antifibrotic and other actions. To this end, we look forward to the results of ongoing, well-controlled, and prospectively conducted multicenter clinical studies designed to demonstrate prevention of cardiac and renal failure.